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Normal individuals who ppssess the HLA B8/DRw3 
haplotype as well as patients with dermatitis herpetifor-
mis have been found to have a number of immunologic 
abnormalities including decreased numbers of E rosette-
positive, Fe IgG receptor-bearing lymphocytes (referred 
to as Tc cells), and increased numbers of cells which 
spontaneously secrete immunoglobulin. HLA B8/DRw3-
positive normal individuals also have an increased risk 
for the development of a number of immunologically 
mediated diseases. Since many of these findings are 
suggestive of B-cell hyperreactivity and s~nce Tc cells 
were initially thought to represent a portiOn of the T 
suppressor cell network, we have examined the periph-
eral blood mononuclear (PBM) cell populations of 14 
normal HLA B8/DRw3-positive individuals, 14 patients 
with dermatitis herpetiformis (all of whom were HLA 
B8/DRw3-positive), and 9 non-HLA B8/DRw3 individ-
uals using flow cytometry and monoclonal antibodies of 
the OK and Leu series directed against cell surface an-
tigens. Normal HLA B8/DRw3 individuals were found 
to have a significantly lower percentage of PBM cells 
that expressed both OKTS and Leu-2a when compared 
to normal non-HLA B8/DRw3 individuals (p < .05 Stu-
dent's t - test). When the ratio of T helper cells (OKT4 
and Leu-3a) to T suppressor cells (0KT8 and Leu-2a) 
was calculated for each individual studied, normal HLA 
B8/DRw3 individuals were found to have a significantly 
elevated ratio (Leu-3a/Leu-2a = 2.41 ± .16, mean ± 
SEM) when compared to non-HLA selected individuals 
(Leu-3a/Leu-2a = 1.73 ± .05) (p < 0 .025). In addition, 
normal HLA B8/DRw3 individuals had decreased num-
bers of Tc cells when compared to normal non-HLA BS/ 
DRw3 individuals (B8/DRw3 = 6.4 ± .74%, non-BS/ 
DRw3 = 13.2 ± 1.0%, mean ± SEM, p < .01) . In order 
to determine the cell surface marker characteristics of 
T c cells, purified T c cells from both normal HLA BS/ 
DRw3 individuals and non-HLA B8/DRw3 individuals 
were studied using the Leu series monoclonal antibodies 
and OKMI. Good agreement was found in the percent-
ages of cells expressing each cell surface marker be-
tween the two groups. In addition, the Tc cells were 
found to be predominately T cells (78% Leu-1 -positive), 
with both T helper cells (40% Leu-Sa-positive) and T 
suppressor cells (30% Leu-2a-positive) present. These 
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results suggest that the suppressor cell activity associ-
ated with the T c subset is not due to a depletion of the T 
helper cell subset, and that the decreased numbers ofT c 
cells in HLA B8/DRw3 individuals is not due to a pref-
erential loss of cells bearing Leu-1, Leu-2a, Leu-3a, or 
OKMl. The significant elevation of the T helper (OKT4, 
Leu-3a)/T suppressor (OKTS, Leu-2a) ratio in normal 
HLA B8/DRw3 individuals represents further documen-
tation of immunologic abnormalities present in normal 
HLA B8/DRw3 individuals. The elevation of this T 
helper/T suppressor ratio in these otherwise normal in-
dividuals may play a role in their increased risk for the 
development of immunologic diseases. 
Individuals who are HLA B8/ DRw3-positive are known to 
have an increased risk of organ-specific immunologically me-
diated di seases (dermatitis herpetiformis, gluten-sens itive en -
teropathy, Sjogren's syndrome, and others) [1] . Recently a 
number of abnormalities of the immune system have a lso been 
documented in normal HLA B8/DRw3 individuals, including 
increased numbers of cells spontaneously secreting immuno-
globulin and a decreased number of peripheral blood mononu-
clear (PBM) cells which a re able to form rosettes with sheep 
erythrocytes and bear recepto rs for the Fe portion of IgG 
(commonly referred toasT G cells) (2] . Dermatitis herpetiform is 
(DH) is a vesiculobullous skin disease characterized in part by 
cutaneous IgA deposits, an asymptomatic gluten-sensitive en-
teropathy, and a high prevalence of t he HLA B8/DRw3 hap-
lotype [3]. Many of the abnormalities found in normal HLA 
B8/DRw3 individuals have also been documented in pat ients 
wi t h DH [2]. The role these abnormalit ies of the immune 
system play in the increased risk of normal HLA B8/ DRw3 
individuals for immunologically mediated disease, as well as 
their role in the pathogenes is of DH is unknown. Since, how-
ever, many of t hese observations a re suggestive of B-cell hy-
perreactivi ty and since T G cells were init ia lly t hought to rep-
resent a port ion of t he T suppressor cell network , it was of 
inte rest to determine whether eit her patients with DH or 
normal HLA B8/ DRw3 individuals had abnormalities of t heir 
T suppressor or T helper cell populat ions. 
In this study we have examined t he PBM cells of normal 
HLA B8/DRw3 individuals, patients with DH, and non-HLA 
B8/DRw3 normal individuals using fl ow cytometry and mon-
oclonal antibodies directed against cell surface antigens. In 
addi t ion , to evaluate the Fe lgG receptor defect previously 
noted in t hese individuals, we have studied the E rosette-
positive mononuclear cell population (commonly referred to as 
T cells), t he E rosette-posit ive and Fe IgG receptor-posit ive 
cell population (commonly referred to as T c), and t heE rosette-
posit ive and Fe IgG receptor-negative cell populations (com-
monly referred to as non-Tel, for t hese same cell surface 
markers. Finally, model IgG immune complexes were used as a 
second means of analysis of the Fe IgG receptor function on 
PBM cells. 
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MATERIALS AND METHODS 
Subjects 
Th ree groups of control subjects were used. One cont rol group 
consisted of 14 normal individuals all of whom were HLA B8/DRw3-
posit ive (11 male, 3 fema le; age range, 30-55 years) and had no clinical 
or labo rato ry evidence of auto immune disease. The second group con-
sisted of 9 normal individua ls who did not express the HLA B8/DRw3 
haplotype (a ll male; age range, 30-45 years). The third control group 
was used to determine the normal T helper (OKT4 or Leu-3a)/T 
suppresso r (OKT8 or Leu-2a) ratio. Forty-two normal, non-HLA se-
lected individuals were studied using !1ow cytometry and either the OK 
or Leu series a nt ibodies, and the T helper/T suppressor ratio was 
determined. For a n individual subject t he ratio was considered to be 
abnormal if t he value exceeded 2.45 which represents the mean of the 
ratios of 42 normal subjects plus twice the SD (normal mean ± SD = 
1.73 ± 0.36). 
Fourteen patients (11 male, 3 female; age range, 28- 75 years) with 
DH were also studied. All patients exhibited typical clinical and his-
topathologic features a nd had granular lgA deposits at the dermal-
epidermal junction. All patients were HLA B8/DRw3-positive. 
HLA Typing 
HLA typing was performed on peripheral blood leukocytes in the 
laboratory of Dr. Dean Mann (Rockvi lle, Maryland) or Dr. Paul Ter-
asaki (Los Angeles, California) . 
Mononuclear Cell Suspensions 
PBM cells ~ere separated from hepa rinized pe ripheral blood as 
previously described [ 4] . 
A T cell -enriched suspension was prepared by t he E-rosetting of 
lymphocytes with sheep erythrocytes followed by gradient centrifuga-
tion over lymphocyte sepa ration medium (LSM) (Litton Bionetics, 
Rockville, Maryland) , as . previously described [5]. T cell -enriched sus-
pensions contained greater t han 95% E rosette-posit ive cells. 
A portion of th is E -rosetted population was t hen separated into ce lls 
with Fe lgG receptors (Tel and those without Fe lgG receptors (non -
Tel by rosetting with bovine erythrocytes wh ich had been coated with 
a subagglutinating amount of the lgG fraction of a rabbi t antibovine 
erythrocyte antibody (Cappel Laboratories, West Chester, Pennsylva-
nia) , as previously described [5]. The percentage of rosettes was deter-
mined, and t he rosettes separated by gradient centrifugation using 
LSM. Fou r ce ll populations were thus obtained for analysis of ce ll 
surface markers: (1) unfractionated peripheral lymphocytes; (2) E 
rosette-positive ce lls, or T ce lls; (3) E rosette-posit ive and Fe JgG 
receptor-positive cells, or Tc; and (4) E rosette-positive and non -Fc 
lgG receptor-bearing cells, or non -Tc. Each of t hese populations was 
examined using monoclonal antibodies and now cytometry. 
Monoclonal Antibodies 
Mouse monoclonal antibodies directed against cell surface antigens 
were employed in orde r to determine the mononuclear cell phenotypes. 
Two series of a nt ibod ies were used: biotin- and nuorescein-conjugated 
anti-Leu -1, anti-Leu-2a, ant i-Leu-3a, and ant i-HLA DR (Becton-Dick -
inson, Sunnyva le, Ca lifornia) and nonconjugated OKT3, OKT4, OKT8, 
and OKM1 (O rt ho Diagnostics, Rar itan, New J ersey). These antibodies 
have been previously characte rized [6- 9]. Anti-Leu-1 and OKT3 a re 
present on all mature and circulating T lymphocytes. OKT4 and anti -
Leu-3a a re present on t he helper/inducer peripheral T -cell populat ion, 
while OKT8 and ant i-Leu-2a define a cytotoxic/suppressor population. 
OKM 1 ident ifies a population of adheren t mononuclear cells as well as 
a portion of t he so-called null ce lls. Finally, anti-HLA DR is present 
on human B cells, monocytes/macrophages, and activated T lympho·· 
cyt.es. 
Flow Cytametric Analys is of Peripheral Mononuclear Cells 
A port ion ( 1 x 106 ) of the mononuclear cell population to be studied 
was suspended in phenol red- free, Hanks' balanced salt solu t ion 
(HBSS), without calcium or magnesium and supplemented with 0.1 % 
bovine serum a lbumin, and 0.1 % sodium azide (NIH Media Unit). The 
approp riate dilution of t he monoclonal a ntibody was added and the 
cells were incubated on ice for 30 min, washed, and t hen incubated 
wit h either !1uorescein-conjugated avid in (Becton-Dickinson) or flu o-
rescein-conjugated Fab fragment of a goat lgG directed against the Fab 
fragment of mouse lgG . The cells were then washed twice and resus-
pended in 400 11l of HBSS. Between 50,000 a nd 100,000 cells were 
analyzed by now cytometry using a nuorescence-activated cell sorter 
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(FACS II, Becton-Dickinson a nd Co., Mountain View, Cali fornia), as 
previously described [4]. Results were expressed as percentage of total 
PBM cells binding a specific monoclonal antibody. In order to adjust 
for possible differences in t he number of total T cells between individ-
uals, a ratio was calculated of the percent of Leu-3a- or OKT4-positive 
cells (T helper cells) to the percent of Leu-2a- or OKT8-positive cells 
(T suppressor cells) for each individual studied. 
Unfractionated PBM cells were obta ined from 9 non- HLA B8/DRw3 
individuals, 14 normal HLA B8/DRw3 individuals, a nd 14 patients 
with DH and ana lyzed by now cytometry using the monoclona l anti-
bodies previously described. The PBM cell subsets (T cell , T c, or non-
Tel were analyzed in 6 HLA B8/DRw3 individua ls and 6 non-HLA 
B8/DRw3 cont rols. The OKT3, OKT4, and OKT8 ant ibodies were 
omitted in these studies since no significant difference had been noted 
between t hese antibodies and anti-Leu-1, -Leu-2a, and -Leu-3a. 
lgG Model Immune Complexes 
Model JgG immune complexes were obta ined as a gift from Drs. 
Abdu llah Rafai and Paul P lotz (Arthritis and Rheumatism Branch, 
National Institute of Arth ritis, Diabetes, and Digestive and Kidney 
Diseases, N. I.H ., Bethesda, Maryland ). These model immune com-
plexes consisted of heavy oligomeres of rabbit anti-DNP lgG which 
had been specifically cross- linked at t he antigen combining site with 
bis-2,4-dinitrophenylpimelicester (BDPE) , as previously desc ribed 
[10]. Ten microliters of the immune complexes were added to 106 
mononuclear cells suspended in 200 11! HBSS for 45 min at 4 ·c. The 
supernatant was removed and the cells were incubated wi t h a F(ab 'h 
fraction goat ant irabbit lgG which was fluorescein labeled. After 30 
min at 4 "C, the ce lls were washed twice with HBSS and analyzed us ing 
!1ow cytometry. 
RESULTS 
Unfractionated Mononuclear Cell Population 
The percentage of total PBM ce lls t hat expressed t he T -cell 
markers OKT3 a nd Leu -1 was s imilar in t he non-HLA B8/ 
DRw3 controls, HLA B8/DRw3 contro ls, and the patients wit h 
DH (Table 1) . There was, howeve r , a s ignificant decrease in the 
pe rcentage of ce lls staining with a n t i-Leu-2a a nd -OKTS in the 
normal HLA B8/DRw3 individuals (18 ± 1.0%, mean± SEM) 
when t hey were compared to non -HLA B8/DRw3 individuals 
(21 ± 1.4 % with both Leu-2a a nd OKTS) (p < .05, Student's t-
test) (Table I). In additio n , normal HLA B8/ DRw3 individuals 
were found to have a s ignifican t inc rease in anti-Leu-3a-pos i-
tive cells (HLA B8/DRw3 = 43 ± 2.4%; non -HLA B8/ DRw3 
= 36 ± 3.3%, p < .05) but not in OKT4-pos itive cells. No 
significant differences we re noted between the percentages of 
ce lls staining with either the OK or Leu series antibodies. 
To correct fo r poss ible diffe rences in T -cell numbe r between 
individua ls, the ratio of Leu -3a-pos itive to Leu -2a-positive cells 
o r o f OKT4-positive to OKTS-positive cells was calculated for 
eac h individua l studied. This ratio is in general a re flection of 
the re lative amounts of T helper cells (Leu-3a- or OKT4-
positive) and T suppresso r cells (Leu -2a- or OKTS-positive). 
Norma l HLA B8/DRw3 individua ls showed a significantly 
increased T he lper/T suppressor rat io whe n compa red to 42 
unselected norma l individuals (norma l HLA B8/DRw3 = 2.41 
TABLE I. Cell markers of peripheral blood mononuclear cells in 
patients 
Anti-Leu -1 
OKT3 
Anti-Leu-2a 
OKT8 
Anti-Leu-3a 
OKT4 
Anti-HLA DR 
OKM1 
HLA B8/0Rw3 
cont rols 
55± 3.4" (14)b 
58± 2.6 (10) 
18 ± 1.0' (14) 
18 ± 1.0' (14) 
43 ± 2.4' (14) 
39 ± 1.7 (10) 
29 ± 1.4 (14) 
15 ± 1.3 (10) 
DH patients 
57 ± 3.1 (14) 
59± 3.2 (10) 
22 ± 1.7 (14) 
23 ± 2.6 (10) 
40 ± 2.3 (14) 
37 ± 1.9 (10) 
32 ± 1.9 (14) 
19 ± 2.6 (10) 
" Mean ± SE mean percent of total PBM cells. 
b Number of individuals studied. 
' p < .05, Students t-test. 
Non-B8/0Rw3 
controls 
53± 2.7 (9) 
60 ± 2.2 (9) 
21 ± 1.4 (9) 
21 ± 1.4 (9) 
36 ± 3.3 (9) 
36 ± 2.6 (9) 
30 ± 1.8 (9) 
15 ± 1.4 (9) 
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± 0.16, normal unselected individuals = 1.73 ± 0.06; mean ± 
SEM, p < 0.025 Student's t-test) (Table Il ). Six of 14 normal 
HLA B8/DRw3 individuals had ratios t hat exceeded t he normal 
mean by more than 2 SD. Alt hough the T helper/ T suppressor 
ratio in patients with DH was higher t han t hat found in 
unselected normal individuals (1.96 ± 0.19, mean± SEM), t his 
d id not reach statistical signiticance. It was however, s ign ifi -
cantly less t hat t he ratio in normal HLA B8/DRw3 individuals 
(p < .05). 
Mononuclear Cell S ubset Analysis 
We next examined specific PBM cell subsets to determine 
w hether t he separation of t he Tc; and non-Tc population wou ld 
reveal eit her of t hese populations to have abnormalities of cell 
s urface markers. T he percentage ofT cells t hat expressed t he 
Fe l gG receptor (Tc) was found to be decreased in the normal 
HLA B8/DRw3 individuals when compared to non-HLA 88/ 
DRw3 individuals (HLA B8/DRw3 = 6.4 ± .74%, non-HLA 
B8/DRw3 = 13.2 ± 1.0%, p < .01, Student's t-test) . The 
percentage of eit her T cell , T c;, or non-Tc; cells bearing Leu-1, 
Leu-2a, Leu-3a, HLA-DR, or M1 antigens was sim ilar in both 
t he normal HLA B8/DRw3 and non-HLA B8/DRw3 individ-
uals (Table III). In addit ion, t he T helper (Leu-3a)/T suppres-
so r (Leu-2a) ratio in t he T (E- rosette-posit ive) cell subset was 
greater in t he normal HLA B8/DRw3 individuals when com-
pared to t he non-HLA B8/ DRw3 individua ls, as was noted in 
the unfractionated PBM cells (HLA B8/ DRw3 = 2.35 ± 0.16; 
n on-HLA B8/DRw3 = 1.89 ± .37; mean ± SEM). 
Model Immune Complexes 
BDPE cross- linked rabbit lgG model immune complexes 
were used to assess the abili ty of monocytes and lymphocytes 
of t hese subjects to bind IgG conta ining immune complexes. 
By the use of the correlated dual parameter distribut ion of 
narrow-angle forwa rd light scatter and fluorescence, it was 
TABLE II. T helper (0J<T4, Leu-3a)/T ~uppressor (OJ<TS, Leu-2a) 
ratio 
HLA 88/ DRw3 normal subjects 
Dermatitis herpetiformis patients 
Normal unselected subjects 
" p < 0.025, Student's t-test. 
No. of 
pati ents 
14 
14 
42 
Mea n 
ratio 
±SEM 
2.41 ± .16" 
1.96 ± .19 
1.73 ± .06 
TABLE III. Mononuclear cell subset analysis 
Anti-Leu-1 
Anti-Leu-2a 
Anti -Leu-3a 
Anti-HLA DR 
OKM1 
Non· HLA B8/DRw3 
(6)" 
Sheep E rosette-positive cells 
90±2.1b 
31 ± 3.3 
54± 5.8 
6 ± 1.8 
9 ± 2.9 
HLA B8/D Rw3 
(6) 
92 ± 1.4 
27 ± 1.3 
63 ± 1.7 
5 ± 1.0 
9 ± 1.8 
S heep E rosette-positive, Fe JgG receptor-positive cells 
Anti-Leu-1 78 ± 3.7 76 ± 1.2 
Anti-Leu-2a 30 ± 1.0 30 ± 2.5 
Anti-Leu-3a 
Anti-H LA DR 
OKM1 
40 ± 5.1 
10 ± 1.7 
32 ± 3.8 
43 ± 2.7 
10 ± 1.2 
34 ± 3.1 
S heep E rosette-positive, Fe IgG receptor-negative cells 
Anti-Leu-1 97 ± .72 98 ±.56 
Anti-Leu-2a 31 ± 3.6 26 ± .68 
Anti-Leu-3a 61 ± 5.3 69 ± .84 
Anti-HLA DR 3 ± .82 3 ±.58 
OKM1 6 ± 1.7 4 ± 1.1 
" Number of individuals studied. 
6 Percent cells stained ± SEM. 
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possible to calculate the percent of PBM cells t hat were stained 
in both t he monocyte-size and lymp hocyte-size populations. In 
addition, t he percentage of t he PBM cells binding anti-HLA-
DR and OKMl within each population was also determined. 
No d ifference was noted in t he percentage of t he PBM cells in 
t he monocyte- or lymphocyte-size population which bound 
these model immune complexes in eit her t he HLA B8/DRw3 
controls, or in patients with DH when both were compared to 
non-HLA B8/DRw3 normal individuals (Ta ble IV ). 
DISCUSSION 
Normal individuals who express the HLA B8/ DRw3 antigens 
have been found to have an increased number of circulating 
spontaneous immunoglobul in -secreting cells, a decreased blas-
togenic response to optimal doses of t he mitogen concanavalin 
A (Con-A), as well as a decreased response to suboptimal doses 
of t he mitogens phyto hemagglut inin and Con-A [2,11]. In ad-
di t ion, t hese normal individuals a lso have splenic Fe recepto r 
funct ion defects and a decreased number of t he so-called T r. 
ce lls (2]. Since individua ls who express t he HLA B8/DRw3 
antigens are at a higher risk for t he development of a number 
of immune diseases, many of wh ich have features suggesting 
B-cell hyperreactivity, it was of interest to determine whether 
abnorma li t ies of the T suppressor or T helper cell populations 
were present in t hese otherwise normal individuals. Such ab-
normalities ofT-cell populations cou ld play a primary role in 
t he well -documented predisposit ion of HLA B8/ DRw3 individ-
ua ls to immunologic disease. 
These studies indicate t hat, as a group, individuals who 
exp ress t he HLA B8/ DRw3 ant igen have a significantly de-
creased percentage of cells t hat exp ress both OKT8 and Leu-
2a. In addition, when the OKT4/0KT8 and the Leu-3a/Leu-
2a ratios (T helper/T suppressor) were determined for each 
individual studied, the normal HLA B8/DRw3 individuals were 
found to have an elevated ratio when compared to 42 normal, 
non-HLA selected individua ls. 
T hese find ings could relate in part to some of t he immuno-
logic abnormali t ies documented in normal HLA B8/DRw3 
individuals. It is of particular relevance t hat normal HLA B8/ 
DRw3 individua ls have high levels of spontaneous immuno-
globulin -secreting cells and a higher than normal lymphocyte 
response in vitro to wheat gluten ant igen [2,12]. These obser-
vations are suggestive of B-cell hyperreactivity in normal HLA 
B8/ DRw3 individuals which could be a resul t of a relative 
excess ofT helper ce lls as documented by t he elevated T helper/ 
T suppressor ratio in these individua ls. It must be noted, 
however, that a lt hough the cell s defined by t he respective Leu 
and OK series of antibodies do represent suppressor and helper 
cells, funct ional heterogeneity does exist within t he Leu-2a 
(OKT8) and Leu-3a (OKT4) populations which may relate to 
t he class of major histocompatibili ty antigen recogni zed by the 
cells [13]. Whether or not t hese and other functiona l abnor-
malit ies found in normal HLA B8/ DRw3 individuals a re related 
to the abnormalit ies we have found in these individuals will 
depend on studies being do ne which eva luate and correlate T-
cell function and T -cell phenotype on an individua l basis. 
Our findi ngs in patients with DH, all of whom were HLA 
B8/DRw3, however, a re di fferent from t hose in normal HLA 
B8/DRw3 individuals. In our patients with DH there was no 
difference in the percentage of PBM cells t hat stained with 
eit her Leu-2a or OKT8 from that seen in non-HLA B8/ DRw3 
individuals. These data suggest t hat t he presence of a decreased 
percentage of OKT8- or Leu-2a-posit ive cells and an elevated 
T helper/ T suppressor ratio is not necessary for the develop-
ment of DH. In addition, t he patients with DH, all of whom 
were HLA B8/ DRw3-positive, did not manifest t he abnormal-
it ies found in normal HLA B8/ DRw3 individuals. The reason 
for t his difference is not clear. It is possible t hat t he develop-
ment of the clinical features of DH is more likely to occur in 
HLA B8/ DRw3 individuals who have a normal T helper/T 
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TABLE IV. Binding of immune complexes by monocytes and lymphocytes 
Mononuclear size cells Lymphocyte s ize cells 
DH HLA B8 Non-HLA B8 DH HLA B8 Non-HLA B8 
Anti -HLA DR 13.0 ± .29" 11.46 ±.58 12.8 ± .16 19.6 ± 2.2 
14.0 ± 4.3 
18.0 ± 1.9 
23.4 ± 6.4 
12.0 ± 2.3 
23.4 ± 6.4 
18.9 ± 2.6 
12.4 ± 2.4 
15.2 ± 1.6 
OKM1 10.0 ± 2.6 9.85 ± 1.1 10.2 ± .56 
lgG immune complexes 12.6 ± 2.5 10.3 ± .56 12.5 ± .93 
"Percent PBM cells in the size range that binds the antibody; mean ± SEM. 
suppressor ratio, and t hat the high ratio seen in normal HLA 
B8/DRw3 individuals is in a sense protective. Another possi-
bility is that although the percentage of OKT8- and Leu-2a-
positive ce lls is the same in patients with DH and non-HLA 
B8/DRw3 normal individuals, patients with DH may have a 
unique T-cell subset with both OKT8 and Leu-2a markers. 
This T -cell subset cou ld possess markers or have functiona l 
characteristics that we cannot identify at the present t ime, but 
which may be important in the pathogenesis of DH. A t hird 
possibility is t hat DH alters the T -cell subsets of patients 
resulting in a normalization of thei r T helper/T suppressor 
ratio. The determination of which if any of these explanations 
is true rests on further characterization of t he T -cell popula-
t ions in patients with DH as well as in normal HLA B8/DRw3 
individuals both for new surface markers as well as for ce llular 
function. 
Our evaluation of the PBM cell subsets, a lso allowed us to 
carefully evaluate the composition of the so-called T r. ce ll 
population (PBM cells that are sheep erythrocyte-positive and 
bear Fe IgG receptors). The exact nature of the Tc ce ll has 
been a controversial .topic since Maretta and coworke rs first 
identified them as a major component of the T suppressor cell 
population (14]. Initially, Reinherz and coworkers reported t hat 
Tc; cel ls were composed of two populations; with on ly 22% of 
the cells bearing the OKT3 antigen and a larger population 
expressing the OKM1 antigen [15]. They suggested that the 
majority of Tr. cells were not T cells but rather of monocyte or 
myeloid lineage. Recently however, Fox et a l [16] and Titus 
and coworkers (17] reported that Tc were T ce lls based on the 
binding of other monoclonal antibodies, which were reported 
to be reactive with T cells. Our results are s imilar to those of 
Fox and Titus. The majority of Tc: cell s in our study clearly 
bound anti-Leu-1, documenting that they are T cells. In addi-
tion, although there was a slight depletion of the T helper cells 
in the Tr~ population, approximately 40% of the Tc; population 
bound anti-Leu-3a, a characteristic ofT helper/inducer cells. 
In addition, we have found that 33% of T r. bear the antigen 
OKM1, and 10% express the HLA DR antigen. These resu lts 
suggest that there is an additional population ofT c: cells which 
cannot readily be classified as T cells. Whether t hese cells are 
T cells that lack the Leu-1 marker or rather non-T cells t hat 
react with sheep red blood ce lls cannot be determined from our 
studies. In addition, our data suggest that the T cell suppressor 
act ivity found in the T r. cell fraction may not be a function of 
alterations in the T helper or T suppressor populations, but 
rather a reflection of monocyte suppression. 
Thus, a lthough HLA B8/DRw3 individuals have markedly 
decreased numbers of PBM cells which are sheep E rosette-
positive and which express Fe lgG receptors, this did not result 
in any a lterations of T -cell subsets in the T c: cells of these 
normal HLA B8/DRw3 individuals. The origin of t his de-
creased number of T G cells is sti ll unclear and may represent 
the existence of physical factors affecting E -rosette format ion 
or stabi lity in HLA B8/DRw3 individuals, t he presence of 
serum factors which cou ld modulate the expression or function 
of the Fe lgG receptor, or perhaps t he existence of another cell 
surface antigen on the surface of HLA B8/DRw3 lymphocytes 
which inhibits the funct ion of the Fe lgG receptor. Which if 
any of these explanations is true awaits further evaluation. 
These data do however represent further evidence of the 
existence of immunologic ab normalities in normal HLA B8/ 
DRw3 individuals. The decreased percentage of PBM ce lls that 
express Leu-2a and OKT8 as well as the alteration of t he T 
helper/T suppressor ratio may have important implications 
regarding the increased risk t hat HLA B8/DRw3 individuals 
have of developing immunologic diseases. 
REFERENCES 
1. Sasazuk i T, McDevitt HO, Grumet FC: The assoc iation between 
genes in the major histocompatibility complex and disease sus-
ceptibili ty. Annu Rev Med 28:425-452, 1977 
2. Lawley TJ, Hall RP, Fauci AS, Katz SI, Hamburger Ml, Frank 
MM: Defective Fc-receptor functions associated with the HLA 
B8/DRw3 haplotype. N Eng! J Med 304: 185-192, 1981 
3. Katz SI: Clinical and histologic overview, in: Katz SI (moderator): 
Dermatitis herpetiformis: the skin and the gut. Ann Intern Med 
93:857-874, 1980 
4. Smolen JS , Chused TM, Leiserson WM, Reeves JP, Alling D, 
Steinberg AD: Heterogeneity of immunoregulatory T -cell subsets 
in systemic lupus erythematosus: correlation with clinical fea-
tures. Am J Med 72:783- 790, 1982 
5. Fauci AS, Steinberg AD, Haynes BF, Whalen G: lmmunoregu latory 
aberrations in systemic lupus erythematosus. J lmmunol 
121:14 73- 14 79, 1978 
6. Ledbetter JA, Evans RL, Lipinski M, Cunningham-Rundles C, 
Good RA, Herzenberg LA: Evolutionary conservation of surface 
molecules that distinguish T lymphocyte helper/inducer and T 
cytotoxic/suppressor subpopulations in mouse and man. J Exp 
Med 153:310-323, 1981 
7. Reinherz EL, Schlossman SF: Regulation of the immune response-
inducer and suppressor T-lymphocyte subsets in human beings. 
N Eng! J Med 303:370- 373, 1980 
8. Kung PC, Goldstein G, Reinherz EL, Schlossman SF: Monoclonal 
antibodies defining distinctive human T cell surface antigens. 
Science 206:347- 349, 1979 
9. Howard FD, Ledbetter JA, Wong J, Bieber CP, Stinson ES, Her-
zenberg LA: A human T lymphocyte differentiation marker 
defined by monoclonal antibodies that block E-rosette formation. 
J lmmunol 126:2117- 2122, 1981 
10. Plotz PH, Kimberly RP, Guyer RL, Segal DM: Stable model 
immune complexes produced by bivalent affinity labeling hap-
tens: in vivo survival. Mol lmmunol 16:721- 729, 1979 
11. McCombs CC, Michalski JP: Lymphocyte abnormali ty associated 
with HLA B8 in healthy young adults. J Exp Med 156:936-941, 
1982 
12. Cunningham-Rundles S, Cunningham-Rundles C, Pollack MS, 
Good RA, Dupont B: Response to wheat antigen in in vitro 
lymphocyte transformation among HLA B8 positive normal 
dono rs. Transplant Proc 10:977- 979, 1978 
13. Mever SC, Schlossman SF, Reinherz EL: Clonal analysis of human 
cytotoxic T lymphocytes: T4+ and T8+ effector T cell s recognize 
products of different major histocompatibi li ty complex regions. 
Proc Nat! Acad Sci USA 79:4395-4399, 1982 
14. Maretta L, Webb SR, Grossi CE, Lydyard PM, Cooper MD: 
Functional analysis of two human T-cell subpopulations: help 
and suppression of B-cell responses by T cells bearing receptors 
for lgM or lgG. J Exp Med 154:969- 974, 1977 
15. Reinherz EI, Maretta L, Roper M, Breard JM, Mingari MC, Cooper 
MD, Schlossman SF: Human T lymphocyte subpopulations de-
fined by Fe receptors and monoclonal antibodies, a comparison. 
J Exp Med 154:969-974, 1980 
16. Titus JA, Haynes BF, Thomas CA, Fauci AS, Segal DM: Analysis 
of Fe receptors on human peripheral blood leukocytes by flow 
microf1uorometry I. Receptor distributions on monocytes, Tc 
cells and cells labeled with the 3A 1 ant i-T cell monoclonal 
antibody. Eur J Immunol 12:474-479, 1982 
17. Fox Rl, Thompson LF, Huddlestone JR: T cells express T lympho-
cyte-associated antigens. J lmmunol 126:2062- 2063, 1981 
